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SEQUENCE LISTING 

SEP ID NO: 1 - SARS Coronavirus Urbani S-protein full-length gene 
sequence (AY278741, 3768 bps) 

atgmattttcttattatttctta^ 
taattacactcaacatacttcatctatgaggggggtttectatcctgatgaaattttt 
gamatttcttccatmattctaatgtte^^ 
ggtotttattttgctgccacagagaaatcaaat^ 
ggtgattattati^caattctact^^ 

acccatgggtacacagacacatecMgatattcgataatgcatttaattgcactttcgagtacatatct^ 

ttgatgtttcagaaaagtcaggl^ltttaaacacttacgagagmgtgtttaaaaa 

gggctatcaacctatagatgtagttcgtgatcta^^ 

acatocaaattttagagccattcttacagccttttcacctgctcaagacatttggggcacgtcagctg 

ggctatttaaagccaactacatttatgctcaagtatgatgaaaatggtacaatcacagatgctgtt 

acttgctgaactcaaatgctctgtteag 

caggagatgttgtgagattccctaatattac^ 

tgcatgggagagaaaaaaaamctaattgtgttgctgatt^^ 

ctatggcgtttctgccactaagttgaatgatctttgcttctccaatgtctatgcagatt^ 

aagacaaatagcgccaggacaaactggtgttattgctgattataattataaattgccagatgatttcatg 

gcttggaatactaggaacattgatgctacttcaact^ 

gcccmgagagagacatotctaatgtgcctttctcccctgatggcaaaccttgcaccccacctgctcttaatt 
cattaaatgattatggtitttacaccactac^^ 

gcaccggccacggtttgtggaccaaaattatccactgaccttattaagaaccagtgtgtcaatW 
ctggtectggtgtgttaactccttc^^ 

cgttcgagatcctaaaacatctgaaatattagacatttcaccttgctcttttgggggtgtaagt^ 

aatgcttcatctgaagttgctgttctatatcaagatgttaactgcactgatgtttctacagcaatt^ 

accagcttggcgcatotattctactggaaacaatg^ 

acacttcttatgagtgcgacattcctattggagctggcamgtgctagttaccatacagtttcttt^ 

aaaaatctattgtggcttatactatgtctttaggtgctgatagttcaattgcttactcta^ 

cttttcaattagcattactacagaagteatgcctgtttctatggctaaaacctccg^ 

attctactgaatgtgctaatttgcttctcc^ 

aacaggatcgcaacacacgtgaagtgttcgctcaagtcaaacaaa^ 

tttaatttttcacaaatattacctga^ 

ctcgctgatgctggcttcatgaagcaatatggcgaatgcctaggtgatattaatgctagagatctcaW 
ttcaatggacttacagtgttgccacctctgrt^ 
cactgctggatggacatttggtgctggcgclgcte^ 
ggagttacccaaaatgttctctatgagaaccaaaaacaaate^ 

atcacttacaacaacatcaactgcattgggcaagctgcaagacgttgtteaccagaatgctcaagcattaaacacactt^ 

ttaaacaactiagctctaattttggtgcaatte 

gtacaaattgacaggttaattacaggcagacttcaaagcctte 

aatcagggcttctgctaatcttgctgctactaaaa^ 

agggctaccaccttatgfccttcccacaagca^ 

gagaggaacttcaccacagcgccagcaatttgtcatgaaggcaaagcatacttccctcgtgaaggtgtttttgt 
ggcacttcttggtttattacacagaggaacttcttttctccacaaataattactacagacaatacat^ 
gatgtcgttattggcatcattaacaacacagtttatgatcctctgcaacctgagctcgart^ 
aagtacttcaaaaatcatacatcaccagatgttgatctt^ 
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aagaaattgaccgcctcaatgaggtcgctaaaaatttaaatgaatcactcattgaccttcaagaatt^ 
caaiatatteaatggccttggtotgmggctcggcttcattgctggactaattgccatc^ 
gcatgactagttgttgcagttgcctcaagggtgcatgctcttgtggttcttgctgcaagm 
agttctcaagggtgtcaaattacattacacataa 
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SEP ID NO; 2 - Protein sequence for full length S-protein from accession 
number AAP13441 corresponding to the gene AY278741 (1256aa) 

MFIFLLFLTLTSGSDLDRCTTFDDVQAPNYTQHtSSMRGVYYPDEIFRS 
DTLYLTQDLFLPFYSNVTGFHTINHTFGNPVIPFKDGIYFAATEKSNVVRG 
WWGSTM>MKSQSVIIINNSThrvrviRACM?ELCDNPFFAVSKPMGTQTHTM 
IFDNAFNCTFEYISDAFSLDVSEKSGNFKHLREFVFKNKDGFLYVYKGYQPI 
DWRDLPSGFNTLKPIFKLPLGINITNFRAILTAFSPAQDWGTSAAAYFVG 
YLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIYQTSNFR 
VWSGDVVRFPMimCPFGEVFNATKFPSVYAWERKKISNCVADYSVLY 
NSTFFSTFKCYGVSATKLNDLCFSNVYADSFWKGDDVRQIAPGQTGVIA 
DYNYKLPDDFMGCVLAWNTRMDATSTGNYNYKYRYLRHGKLRPFERDI 
SNVPFSPDGKPCTPPALNCYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNA 
PATVCGPKLSTDLIBCNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSD 
FTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQDVNCTDVSTA 
IHADQLTPAWPJYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYH 
TVSLLRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMA 
KTSVDCNMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEqDRNTREVF 
AQVKQMYKTPTLKYFGGFNFSQILPDPLKPTKRSFffiDLLFNKVTLADAGF 
MKQYGECLGDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTAT 
AGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIANQFNKAIS 
QIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRL 
DKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRA.SANLAATKMSECVLG 
QSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYVPSQERNFTTAPAICHEG 
KAYFPREGVFVFNGTSWFITQRNFFSPQIITTDNTFVSGNCDVVIGIINNTVY 
DPLQPELDSFKEELDKYFKNHTSPDVDLGDISGINASWNIQKEIDRLNEVA 
KNLNESLIDLQELGKYEQYIKWPWYVWLGFIAGLIATVMVTILLCCMTSCC 
S CLKGACS CGSCCKFDEDDSEP VLKGVKLFTYT 
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SEQ ID NO: 3 - Protein sequence for Spike protein amino acid 275-1081 
from accession number AAP13441 (807aa) (wild type, wt): 

AVDCSQNPLAELKCSVKSFEIDKGIYQTSNFRWPSGDVVRFPNITNLC 
PFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATK 
LNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLA 
WNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALN 
CYWPLNDYGFYTTTGIGYQPYRVWLSFELLNAPATVCGPKLSTDLIKNQ 
CVNFNFNGLTGTGVLTPSSBCRFQPFQQFGRDVSDFTDSVRDPKTSEILDISP 
CSFGGVSVITPGTNASSEVAVLYQDVNCTDVSTAIHADQLTPAWPJYSTGN 
NVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSQKSIVAYT 
MSLGADSSIAYSNNTIAIPTNFSISITTEVMPVSMAKTSVDCNMYICGDSTE 
CA>n^LLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQMYKTPTLKYFG 
GFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLI 
CAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAM 
QMAYRFNGIGVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQDV 
VNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQS 
LQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFP 
QAAPHGWFLHVTYVPSQERNFTTAPAICHEGKAYFPREGVFVFNG 
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SEP ID NO: 4 - Protein sequence for Spike protein amino acid 275-1081 
mutant with 9 potential N-linked glycosylation sites eliminated 
(807aa)(substituted Alanine shown as "a")(mutant, mt): 

AVDCSQNPLAELKCSVKSFEIDKGIYQTSNFRWPSGDWRFPNIaNLCP 
FGEVFaATKFPSVYAWERKKISNCVADYSVLYNSaFFSTFKCYGVSATKLN 
DLCFSNVYADSFVVKGDDVRQIAPGQTGVIADYNYKIPDDFMGCVLAWN 
TRNTD ATSTGN YN YK YR YLRHGKLRPFERDI SNVPF SPD GKP CTPP ALNC Y 
WPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCV 
NFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCS 
FGGVSVITPGTNAaSEVAVLYQDVaCTDVSTAIHADQLTPAWRIYSTGNNV 
FQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSQKSrVAYTMS 
LGADSSIAYSaNTIAIPTNFalSITTEVMPVSMAKTSVDCNMYICGDSTECAN 
LLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQMYKTPTLKYFGGFN 
FaQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQ 
KFNGLWLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMQM 
AYRFNGIGVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKXQDVVN 
QNAQ ALNTLVKQLS SNFGAIS S VLNDILSRLDKVEAEVQIDRLITGRLQSLQ 
TYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQA 
APHGWFLHVTYVPSQERNFaTAPAICHEGKAYFPREGVFVFNG 
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SEP ID NO: 5 - The gene sequence for Spike protein amino acid 275- 
1081 mutant (807aa) with native virus codons and elimination of N- 
glycosylation sites (2421bp) (substituted nucleotides shown capitalized): 

gctgttgattgttctcaaaatccacttgctga^ 
agacctctaamcagggttgttccct^ 
tttGCCgctactaaattcccttctgt^ 
caactcaGcatttttttcaacctttaagtgctatggcgtttctgccact^ 

gattctmgtagtcaagggagatgatgtaagacaaatagcgccaggacaaac^gtgttattgctgattat^ 
tgccagatgamcatgggttgtgtccttgcttggaatacfa^ 

ataggtatcttagacatggcaagcttaggcccmgagagaga 

gcaccccacctgctcttaattgttattggccattaaatgattatggttmacaccactactggcatt^ 
gagttgtagtactttctmgaacttta^ 

cagtgtgtcaattttaattttaatggactcactggtactggtgtgttaactccttctt^ 

ttggccgtgatgmctgamcactgattccgt^ 

gggtgtaagtgteattacacctgg^ 

tttctacagcaattcatgcagatcaactcacac^ 

caggctgtcttataggagctgagcatgtcgacactt^^ 

ccatacagmctttattacgtagtactagccaaaaatctattgtggcttatactatgtctto 

actctGCCaacaccattgctatacctact^^^ 

cctccgtogattgtaatatgtacatc 

aactaaatcgtgcactctcaggtattgctgctgaacaggatcgcaacacacgtgaagtgtlcgctcaagt^ 
gtacaaaaccccaactttgaaataimggtggtt^ 

tcttttattgaggacttgctctttaataaggtgacactcgctgatgctggcttcatgaagcaata^^ 

atattaatgctagagatctcatttgtgcgcagaagtte 

gctgcctacactgctgctctagta^ 

ttgctatgcaaatggcatataggttcaatggcattggagto^ 

accaatttaacaaggcgattagteaaattcaagaatcactte^ 

gttaaccagaatgctcaagcattaaacacact^ 

tatccmcgcgacttgataaagtcgaggcggaggtacaaattgacaggttaattacaggcagacttcaaagccttc^ 
cctatgtaacacaacaactoatcagggrt^ 

tcttggacaatcaaaaagagttgactttt^ 

ttgtcttcctacatgtcacgtatgtg^ 

agcatacttccctcgtgaaggtgtttttgtgtttaatggc 
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SEP ID NO: 6 -The gene sequence for Spike protein amino acid 275- 
1081 mutant (807aa) with altered codon usage to enhance expression and 
elimination of N-glycosylation sites (2421bp): 

GCCGTGGACTGCTCCCAGAACCCCCTGGCCGAGCTGAAGTGCTCCGTGAAGT 

CCTTCGAGATCGACAAGGGCATCTACCAGACCTCCAACTTCCGCGTGGTGCCCTC 

CGGCGACGTGGTGCGCTTCCCCAACATCGCCAACCTGTGCCCCTTCGGCGAGGTG 

TTCGCCGCCACCAAGTTCCCCTCCGTGTACGCCTGGGAGCGCAAGAAGATCTCCA 

ACTGCGTGGCCGACTACTCCGTGCTGTACAACTCCGCCTTCTTCTCCACCTTCAA 

GTGCTACGGCGTGTCCGCCACCAAGCTGAACGACCTGTGCTTCTCCAACGTGTAC 

GCCGACTCCTTCGTGGTGAAGGGCGACGACGTGCGCCAGATCGCCCCCGGCCAGA 

CCGGCGTGATCGCCGACTACAACTACAAGCTGCCCGACGACTTCATGGGCTGCGT 

GCTGGCCTGGAACACCCGCAACATCGACGCCACCTCCACCGGCAACTACAACTAC 

AAGTACCGCTACCTGCGCCACGGCAAGCTGCGCCCCTTCGAGCGCGACATCTCCA 

ACGTGCCCTTCTCCCCCGACGGCAAGCCCTGCACCCCCCCCGCCCTGAACTGCTA 

CTGGCCCCTGAACGACTACGGCTTCTACACCACCACCGGCATCGGCTACCAGCCC 

TACCGCGTGGTGGTGCTGTCCTTCGAGCTGCTGAACGCCCCCGCCACCGTGTGCG 

GCCCCAAGCTGTCCACCGACCTGATCAAGAACCAGTGCGTGAACTTCAACTTCAA 

CGGCCTGACCGGCACCGGCGTGCTGACCCCCTCCTCCAAGCGCTTCCAGCCCTTC 

CAGCAGTTCGGCCGCGACGTGTCCGACTTCACCGACTCCGTGCGCGACCCCAAGA 

CCTCCGAGATCCTGGACATCTCCCCCTGCTCCTTCGGCGGCGTGTCCGTGATCAC 

CCCCGGCACCAACGCCGCCTCCGAGGTGGCCGTGCTGTACCAGGACGTGGCCTGC 

ACCGACGTGTCCACCGCCATCCACGCCGACCAGCTGACCCCCGCCTGGCGCATCT 

ACTCCACCGGCAACAACGTGTTCCAGACCCAGGCCGGCTGCCTGATCGGCGCCGA 

GCACGTGGACACCTCCTACGAGTGCGACATCCCCATCGGCGCCGGCATCTGCGCC 

TCCTACCACACCGTGTCCCTGCTGCGCTCCACCTCCCAGAAGTCCATCGTGGCCT 

ACACCATGTCCCTGGGCGCCGACTCCTCCATCGCCTACTCCGCCAACACCATCGC 

CATCCCCACCAACTTCGCCATCTCCATCACCACCGAGGTGATGCCCGTGTCCATG 

GCCAAGACCTCCGTGGACTGCAACATGTACATCTGCGGCGACTCCACCGAGTGCG 

CCAACCTGCTGCTGCAGTACGGCTCCTTCTGCACCCAGCTGAACCGCGCCCTGTC 

CGGCATCGCCGCCGAGCAGGACCGCAACACCCGCGAGGTGTTCGCCCAGGTGAAG 

CAGATGTACAAGACCCCCACCCTGAAGTACTTCGGCGGCTTCAACTTCGCCCAGA 

TCCTGCCCGACCCCCTGAAGCCCACCAAGCGCTCCTTCATCGAGGACCTGCTGTT 

CAACAAGGTGACCCTGGCCGACGCCGGCTTCATGAAGCAGTACGGCGAGTGCCTG 

GGCGACATCAACGCCCGCGACCTGATCTGCGCCCAGAAGTTCAACGGCCTGACCG 

TGCTGCCCCCCCTGCTGACCGACGACATGATCGCCGCCTACACCGCCGCCCTGGT 

GTCCGGCACCGCCACCGCCGGCTGGACCTTCGGCGCCGGCGCCGCCCTGCAGATC 

CCCTTCGCCATGCAGATGGCCTACCGCTTCAACGGCATCGGCGTGACCCAGAACG 

TGCTGTACGAGAACCAGAAGCAGATCGCCAACCAGTTCAACAAGGCCATCTCCCA 

GATCCAGGAGTCCCTGACCACCACCTCCACCGCCCTGGGCAAGCTGCAGGACGTG 

GTGAACCAGAACGCCCAGGCCCTGAACACCCTGGTGAAGCAGCTGTCCTCCAACT 

TCGGCGCCATCTCCTCCGTGCTGAACGACATCCTGTCCCGCCTGGACAAGGTGGA 

GGCCGAGGTGCAGATCGACCGCCTGATCACCGGCCGCCTGCAGTCCCTGCAGACC 

TACGTGACCCAGCAGCTGATCCGCGCCGCCGAGATCCGCGCCTCCGCCAACCTGG 

CCGCCACCAAGATGTCCGAGTGCGTGCTGGGCCAGTCCAAGCGCGTGGACTTCTG 

CGGCAAGGGCTACCACCTGATGTCCTTCCCCCAGGCCGCCCCCCACGGCGTGGTG 

TTCCTGCACGTGACCTACGTGCCCTCCCAGGAGCGCAACTTCGCCACCGCCCCCG 

CCATCTGCCACGAGGGCAAGGCCTACTTCCCCCGCGAGGGCGTGTTCGTGTTCAA 
CGGC 
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SEP IP NO: 7 - Potential N-glycosylation sites within the protein 
sequence of the Spike protein amino acid 275-1081 (807aa) (wild type, wt) 
with potential N-glycosylation sites underlined. 

AVDCSQNPLAELKCSVKSFEIDKGIYQTSNFRWPSGDWRFFNITNLC 
PFGEVFNATKFPSVYAWERKKISNCVADYSVLYN^TFFSTFKCYGVSATK 
LNDLCFSNVYADSFWKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLA 
WNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALN 
CYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIBCNQ 
CVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISP 
CSFGGVSVITPGTNA^SEVAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGN 
NVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLPvSTSQKSIVAYT 
MSLGADSSIAYSNOTIAIPTNFSISITTEVMPVSMAKTSVDCNMYICGDSTE 
CANLLLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQMYKTPTLKYFG 
GFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLI 
CAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAM 
QMAYRF^GIGVTQKS^YENQKQIANQFNKAISQIQESLTTTSTALGKLQDV 
VNQN AQALNTL VKQLS SNFGAIS S VLNDILSRLDKVEAEVQIDPvLITGRLQS 
LQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFP 
QAAPHGVWLHVTYVPSQERNFTTAPAICHEGKAYFPREGVFVFNG 

SEP ID NO; 8 Amino acid sequence of Region II peptide 

VLYNSAFFSTFKCYGVSATKLNDLCFSNVYADSFWKGDDVRQIAPGQTGVIADY 

NYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSP 

DGKPCTPPALNCYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLST 

DLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDIS 
PCSFGGVSVITPGTNAASEVAVLYQDV 



SEP ID NO: 9 Amino acid sequence of Region III peptide 

AEQDRNTREVFAQVKQMYKTPTLKYFGGFNFAQILPDPLKPTKRSFIEDLLFNKV 

TLADAGFMKQYGECLGDINAPJDLICAQKFNGLTVIPPLLTDDMIAAYTAALVSGT 

ATAGWTFGAGAALQIPFAMQMAYRF^GIGVTQNVLYENQKQIANQFNKAISQIQ 

ESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEV 

QIDmTGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKG 
YHL 



SEP ID N O: 10 Am ino acid sequence of Region IV peptide 



VLYNSAFFSTFKCYGVSATKLNDLCFSNVYADSFWKGDDVRQIAPGQTGVIADY 

NYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSP 

DGKPCTPPALNCYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLST 

DLIKNQCVNFM^GLTGTGVLTPSSKRFQPFQQFGPJDVSDFTDSVRDPKTSEILDIS 

PCSFGGVSVITPGTNAASEVAVLYQDVACTDVSTAIHADQLTPAWRIYSTGNNVF 
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QTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSQKSIVAYTMSLGADSS 

IAYSANTIAIPTOTAISITTEVMPVSMAKTSVDCNMYICGDSTECANLLLQYGSFCT 

QLNEALSGIAAEQDRNTREVFAQVKQMYKTPTLKYFGGFNFAQILPDPLKPTKRS 

FffiDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKFNGLTVLPPLLTDDMIA 

AYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIA 

NQFNKAISQIQESLTTTSTALGKLQDWNQNAQALNTLVKQLSSNFGAISSVLNDI 

LSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSECVLGQ 
SKRVDFCGKGYHL 
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SEP ID NO; 11 A mino acid sequence of Region II peptide from Spike 
protein from accession number AAP13441(wild tvpe~> 

VLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFWKGDDVRQIAPGQ 

TGVIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRP 

FERDISNVPFSPDGKPCTPPALNCYWPLNDYGFYTTTGIGYQPYRVVVLSF 

ELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFG 

RDVSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQDV 

SEP IP NO: 12 A mino acid sequence of Region III peptide from Snike 
protein fr om accession number AAP13441(wiId tvpel 

AEQDRNTREVFAQVKQMYKTPTLKYFGGFNFSQILPDPLKPTKRSFIED 
LLFNKVTLADAGFMKQYGECLGDINARDLICAQKFNGLTVLPPLLTDDMI 
AAYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYEN 
QKQIANQFNKAISQIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNF 

GAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASAN 
LAATKMSECVLGQSKRVDFCGKGYHL 

SEP ID NO: 13 A mino acid sequence of Region IV peptide from Spike 
protein fr om accession number AAP13441(wild tvpe^: 

VLYNSTFFSTFKCYGVSATBCLNDLCFSNVYADSFWKGDDVRQIAPGQTG 

VIADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFE 

RDISNWFSPDGKPCTPPALNCYWPLNDYGFYTTTGIGYQPYRVVVLSFEL 

LNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFGRD 

VSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQDVNCTDV 

STAIHADQLTPAWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICA 

SYHWSLLRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEVMPVS 

MAKTSVDCNlVmCGDSTECAM.LLQYGSFCTQLNRALSGIAAEQDRNTRE 

WAQVKQMYKTPTLKYFGGFNFSQILPDPLKPTBCRSFIEDLLFNKVTLADA 

GFMKQYGECLGDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGT 

ATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIANQFNKA 

ISQIQESLTTTSTALGKLQDWNQNAQALNTLVKQLSSNFGAISSVLNDILS 

PJLDKVEAEVQIDmTGPXQSLQTYVTQQLIRAAEIRASANLAATBCMSECV 
LGQSKRVDFCGKGYHL 
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SEP ID NO: 14 Amino acid sequence of Region IV peptide from Spike 
protein from accession number AAP1 3441 (wild tyneY. 

AVDCSQNPLAELKCSVKSFEIDKGIYQTSNFRWPSGDVVRFPNITNLCPFG 
EVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATKLND 
LCFSNVYADSF\^GDDVRQIAPGQTGVIADYNYKLPDDFMGCVLAWNT 
RNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCY 
WPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCV 
NFNFNGLTGTGVLTPSSKPvFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCS 
FGGVSVITPGTNASSEVAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGNN 
VFQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSQKSrVAYTM 
SLGADSSIAYSNNTIAIPTOTSISITTEVMPVSMAKTSVDCNMYI 
NLLLQYGSFCTQLNRALSGlAAEQDPvNTREVFAQVKQMYKTPTLKYFGGF 
NFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLICA 
QKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMQ 
MAYRFNGIGVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQDVV 
NQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSL 
QTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHL 
SEP ID NO: 15 Linker for nucleotide primer oligo #1 

TCGCTCGAGAAAAGAGTGCTCTACAACTCAGCATTT 

SEP ID NP; 16 Linker for nucleotide primer oligo #2 

ATCTCTAGATTAAACATCTTGATATAGAACAGC 

SEP ID NP: 17 Linker for nucleotide primer oligo #3 TCGCTCGAG 
AAAAGAGCTGAACAGGATCGCAACACA 

SEP ID NP: 18 Linker for nucleotide primer oligo #4 

ATCTCTAGATTAAAGGTGGTAGCCCTTTCC 

SEP ID NP: 19 SARS Spike Glycoprotein Fragment synthetic DNA sequence 
with N-lined glvcosvlation site muations (2421 bvi) 

GCCGTGGACTGCTCCCAGAACCCACTGGCCGAGCTGAAGTGCTCCGTGA 

AGTCCTTCGAGATCGACAAGGGCATCTACCAGACCTCCAACTTCCGCGTG 

GTGCCATCCGGCGACGTGGTGCGCTTCCCAAACATCGCCAACCTGTGCC 
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CATTCGGCGAGGTGTTCGCCGCCACCAAGTTCCCATCCGTGTACGCCTG 

GGAGCGCAAGAAGATCTCCAACTGCGTGGCCGACTACTCCGTG 

CTGTACAACTCCGCCTTCTTCTCCACCTTCAAGTGCTACGGCGTGTCCGC 

CACCAAGCTGAACGACCTGTGCTTCTCCAACGTGTACGCCGACTCCTTCG 

TGGTGAAGGGCGACGACGTGCGCCAGATCGCCCCAGGCCAGACCGGCGT 

GATCGCCGACTACAACTACAAGCTGCCAGACGACTTCATGGGCTGCGTG 

CTGGCCTGGAACACCCGCAACATCGACGCCACCTCCACCGGCAACTACA 

ACTACAAGTACCGCTACCTGCGCCACGGCAAGCTGCGCCCATTCGAGCG 

CGACATCTCCAACGTGCCATTCTCCCCAGACGGCAAGCCATGCACCCCAC 

CAGCCCTGAACTGCTACTGGCCACTGAACGACTACGGCTTCTACACCACC 

ACCGGCATCGGCTACCAGCCATACCGCGTGGTGGTGCTGTCCTTCGAGC 

TGCTGAACGCCCCAGCCACCGTGTGCGGCCCAAAGCTGTCCACCGACCT 

GATCAAGAACCAGTGCGTGAACTTCAACTTCAACGGCCTGACCGGCACC 

GGCGTGCTGACCCCATCCTCCAAGCGCTTCCAGCCATTCCAGCAGTTCGG 

CCGCGACGTGTCCGACTTCACCGACTCCGTGCGCGACCCAAAGACCT 

CCGAGATCCTGGACATCTCCCCATGCTCCTTCGGCGGCGTGTCCGTGATC 

ACCCCAGGCACCAACGCCGCCTCCGAGGTGGCCGTGCTGTACCAGGACG 

TGGCCTGCACCGACGTGTCCACCGCCATCCACGCCGACCAGCTGACCCC 

AGCCTGGCGCATCTACTCCACCGGCAACAACGTGTTCCAGACCCAGGCC 

GGCTGCCTGATCGGCGCCGAGCACGTGGACACCTCCTACGAGT 

GCGACATCCCAATCGGCGCCGGCATCTGCGCCTCCTACCACACCGTGTC 

CCTGCTGCGCTCCACCTCCCAGAAGTCCATCGTGGCCTACACCATGTCCC 

TGGGCGCCGACTCCTCCATCGCCTACTCCGCCAACACCATCGCCATCCCA 

ACCAACTTCGCCATCTCCATCACCACCGAGGTGATGCCAGTGTCCATGGC 

CAAGACCTCCGTGGACTGCAACATGTACATCTGCGGCGACTCCACCGAG 

TGCGCCAACCTGCTGCTGCAGTACGGCTCCTTCTGCACCCAGCTGAACCG 

CGCCCTGTCCGGCATCGCCGCCGAGCAGGACCGCAACACCCGCGAGGTG 

TTCGCCCAGGTGAAGCAGATGTACAAGACCCCAACCCTGAAGTACTTCG 

GCGGCTTCAACTTCGCCCAGATCCTGCCAGACCCACTGAAGCCAACCAA 

GCGCTCCTTCATCGAGGACCTGCTGTTCAACAAGGTGACCCTGGCCGAC 

GCCGGCTTCATGAAGCAGTACGGCGAGTGCCTGGGCGACATCAACGCCC 

GCGACCTGATCTGCGCCCAGAAGTTCAACGGCCTGACCGTGCTGCCACC 

ACTGCTGACCGACGACATGATCGCCGCCTACACCGCCGCCCTGGTGTC 

CGGCACCGCCACCGCCGGCTGGACCTTCGGCGCCGGCGCCGCCCTGCAG 

ATCCCATTCGCCATGCAGATGGCCTACCGCTTCAACGGCATCGGCGTGAC 

CCAGAACGTGCTGTACGAGAACCAGAAGCAGATCGCCAACCAGTTCAAC 

AAGGCCATCTCCCAGATCCAGGAGTCCCTGACCACCACCTCCACCGCCCT 

GGGCAAGCTGCAGGACGTGGTGAACCAGAACGCCCAGGCCCT 

GAACACCCTGGTGAAGCAGCTGTCCTCCAACTTCGGCGCCATCTCCTCCG 

TGCTGAACGACATCCTGTCCCGCCTGGACAAGGTGGAGGCCGAGGTGCA 

GATCGACCGCCTGATCACCGGCCGCCTGCAGTCCCTGCAGACCTACGTG 

ACCCAGCAGCTGATCCGCGCCGCCGAGATCCGCGCCTCCGCCAACCTGG 

CCGCCACCAAGATGTCCGAGTGCGTGCTGGGCCAGTCCAAGCG 

CGTGGACTTCTGCGGCAAGGGCTACCACCTGATGTCCTTCCCACAGGCC 

GCCCCACACGGCGTGGTGTTCCTGCACGTGACCTACGTGCCATCCCAGG 

AGCGCAACTTCGCCACCGCCCCAGCCATCTGCCACGAGGGCAAGGCCTA 

CTTCCCACGCGAGGGCGTGTTCGTGTTCAACGGC 
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SEP ID NO: 20 

SARs Spike glycoprotein Fragment I protein sequence without the N-linked glycosylation sites 
(807 amino acids encoded by SEQ ID NO: 19): 

AVDCSQNPLAELKCSVKSFEIDKGIYQTSNFRWPSGDWRFPNIANLCPFGEVFAATKFPSVYA 

WERKKISNCVADYSVLYNSAFFSTFKCYGVSATKLNDLCFSNVYADSFWKGDDVRQIAPGQTGV 

IADYNYKLPDDFMGCVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTP 

PALNCYWPLNDYGFYTTTGIGYQPYRVWLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTG 

TGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNAASEVAVLYQ 

DVACTDVSTAIHADQLTPAWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLL 

RSTSQKSIVAYTMSLGADSSIAYSANTIAIPTNFAISITTEVMPVSMAKTSVDCNMYICGDSTECANL 

LLQYGSFCTQLNRALSGIAAEQDRNTREVFAQVKQMYKTPTLKYFGGFNFAQILPDPLKPTKRSFI 

EDLLFNKVTLADAGFMKQYGECLGDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATA 

GWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQ 

DWNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAA 

EIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQAAPHGWFLHVTYVPSQERNFATAPAI 

CHEGKAYFPREGVFVFNG 



SEP ID NO; 21; SAR s Spike glycoprotein Fragment II synthetic DNA sequence with 
N-linked glycosylation site mutations (744bps> : 

GTGCTGTACAACTCCGCCTTCTTCTCCAGCTTCAAGTGCTACGGCGTGTC 

CGCCACCAAGCTGAACGACCTGTGCTTCTCCAACGTGTACGCCGACTCCT 

TCGTGGTGAAGGGCGACGACGTGCGCCAGATCGCCCCAGGCCAGACCGG 

CGTGATCGCCGACTACAACTACAAGCTGCCAGACGACTTCATGGGCTGC 

GTGCTGGCCTGGAACACCCGCAACATCGACGCCACCTCCACCGGCAACT 

ACAACTACAAGTACCGCTACCTGCGCCACGGCAAGCTGCGCCCATTCGA 

GCGCGACATCTCCAACGTGCCATTCTCCCCAGACGGCAAGCCATGCACC 

CCACCAGCCCTGAACTGCTACTGGCCACTGAACGACTACGGCTTCTACAC 

CACCACCGGCATCGGCTACCAGCCATACCGCGTGGTGGTGCTGTCCTTC 

GAGCTGCTGAACGCCCCAGCCACCGTGTGCGGCCCAAAGCTGTCCACCG 

ACCTGATCAAGAACCAGTGCGTGAACTTCAACTTCAACGGCCTGACCGGC 

ACCGGCGTGCTGACCCCATCCTCCAAGCGCTTCCAGCCATTCCAGCAGTT 

CGGCCGCGACGTGTCCGACTTCACCGACTCCGTGCGCGACCCAAAGACC 

TCCGAGATCCTGGACATCTCCCCATGCTCCTTCGGCGGCGTGTCCGTGAT 

CACCCCAGGCACCAACGCCGCCTCCGAGGTGGCCGTGCTGTACCAGGAC 
GTG 

SEP ID NO; 22; SARs Spike glycoprotein Fragment II protein sequence without 

the N-linked glvcosvlation sites (248amino acids, encoded bv SEP ID 2r>; 

VLYNSAFFSTFKCYGVSATKLNDLCFSNVYADSFWKGDDVRQIAPGQTGVIADYNYKLPDDFMG 

CVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLNDYG 

FYTTTG1GYQPYRVWLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPF 

QQFGRDVSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNAASEVAVLYQDV 

SEP ID NP: 23; SARS Spike glycoprotein Fragment III synthetic DNA sequence 
with N-linked glvcosvlation site mutations (834 bps^: 

GCCGAGCAGGACCGCAACACCCGCGAGGTGTTCGCCCAGGTGAAGCAGA 

TGTACAAGACCCCAACCCTGAAGTACTTCGGCGGCTTCAACTTCGCCCAG 

ATCCTGCCAGACCCACTGAAGCCAACCAAGCGCTCCTTCATCGAGGACCT 

GCTGTTCAACAAGGTGACCCTGGCCGACGCCGGCTTCATGAAGCAGTAC 

GGCGAGTGCCTGGGCGACATCAACGCCCGCGACCTGATCTGCGCCCAGA 

AGTTCAACGGCCTGACCGTGCTGCCACCACTGCTGACCGACGACATGAT 
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CGCCGCCTACACCGCCGCCCTGGTGTCCGGCACCGCCACCGCCGGCTGG 

ACCTTCGGCGCCGGCGCCGCCCTGCAGATCCCATTCGCCATGCAGATGG 

CCTACCGCTTCAACGGCATCGGCGTGACCCAGAACGTGCTGTACGAGAA 

CCAGAAGCAGATCGCCAACCAGTTCAACAAGGCCATCTCCCAGATCCAG 

GAGTCCCTGACCACCACCTCCACCGCCCTGGGCAAGCTGCAGGACGTGG 

TGAACCAGAACGCCCAGGCCCTGAACACCCTGGTGAAGCAGCTGTCCTC 

CAACTTCGGCGCCATCTCCTCCGTGCTGAACGACATCCTGTCCCGCCTGG 

ACAAGGTGGAGGCCGAGGTGCAGATCGACCGCCTGATCACCGGCCGCCT 

GCAGTCCCTGCAGACCTACGTGACCCAGCAGCTGATCCGCGCCGCCGAG 

ATCCGCGCCTCCGCCAACCTGGCCGCCACCAAGATGTCCGAGTGCGTGC 

TGGGCCAGTCCAAGCGCGTGGACTTCTGCGGCAAGGGCTACCACCTG 

SEQ ID NO: 24: SARs Spike glycoprotein Frag ment III protein sequence without the N-linkaH 
glycosvlation sites (278 amino acids, encoded bv SEQ ID NO: 231 : ' 



Mivwavi auuii anea uio amino acias. encoaea PV afcU ID NO' 23V 

MAYRFNGIGVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQ 
Q 5 KR V D FCG KGYH L 



SEQ ID NO: 25: SARs Spike glyco protein Fragment IV synthetic DNA sequence 
with N-Iin ked glycosvlation site mutations (2034 bps^: 

GTGCTGTACAACTCCGCCTTCTTCTCCACCTTCAAGTGCTACGGCGTGTCCGCCACCAAGCT 

GAACGACCTGTGCTTCTCCAACGTGTACGCCGACTCCTTCGTGGTGAAGGGCGACGACGTG 

CGCCAGATCGCCCCAGGCCAGACCGGCGTGATCGCCGACTACAACTACAAGCTGCCAGAC 

GACTTCATGGGCTGCGTGCTGGCCTGGAACACCCGCAACATCGACGCCACCTCCACCGGCA 

ACTACAACTACAAGTACCGCTACCTGCGCCACGGCAAGCTGCGCCCATTCGAGCGCGACAT 

CTCCAACGTGCCATTCTCCCCAGACGGCAAGCCATGCACCCCACCAGCCCTGAACTGCTAC 

TGGCCACTGAACGACTACGGCTTCTACACCACCACCGGCATCGGCTACCAGCCATACCGCG 

TGGTGGTGCTGTCCTTCGAGCTGCTGAACGCCCCAGCCACCGTGTGCGGCCCAAAGCTGTC 

CACCGACCTGATCAAGAACCAGTGCGTGAACTTCAACTTCAACGGCCTGACCGGCACCGGC 

GTGCTGACCCCATCCTCCAAGCGCTTCCAGCCATTCCAGCAGTTCGGCCGCGACGTGTCCG 

ACTTCACCGACTCCGTGCGCGACCCAAAGACCTCCGAGATCCTGGACATCTCCCCATGCTC 

CTTCGGCGGCGTGTCCGTGATCACCCCAGGCACCAACGCCGCCTCCGAGGTGGCCGTGCT 

GTACCAGGACGTGGCCTGCACCGACGTGTCCACCGCCATCCACGCCGACCAGCTGACCCC 

AGCCTGGCGCATCTACTCCACCGGCAACAACGTGTTCCAGACCCAGGCCGGCTGCCTGATC 

GGCGCCGAGCACGTGGACACCTCCTACGAGTGCGACATCCCAATCGGCGCCGGCATCTGC 

GCCTCCTACCACACCGTGTCCCTGCTGCGCTCCACCTCCCAGAAGTCCATCGTGGCCTACA 

CCATGTCCCTGGGCGCCGACTCCTCCATCGCCTACTCCGCCAACACCATCGCCATCCCAAC 

CAACTTCGCCATCTCCATCACCACCGAGGTGATGCCAGTGTCCATGGCCAAGACCTCCGTG 

GACTGCAACATGTACATCTGCGGCGACTCCACCGAGTGCGCCAACCTGCTGCTGCAGTACG 

GCTCCTTCTGCACCCAGCTGAACCGCGCCCTGTCCGGCATCGCCGCCGAGCAGGACCGCA 

ACACCCGCGAGGTGTTCGCCCAGGTGAAGCAGATGTACAAGACCCCAACCCTGAAGTACTT 

CGGCGGCTTCAACTTCGCCCAGATCCTGCCAGACCCACTGAAGCCAACCAAGCGCTCCTTC 

ATCGAGGACCTGCTGTTCAACAAGGTGACCCTGGCCGACGCCGGCTTCATGAAGCAGTACG 

GCGAGTGCCTGGGCGACATCAACGCCCGCGACCTGATCTGCGCCCAGAAGTTCAACGGCC 

TGACCGTGCTGCCACCACTGCTGACCGACGACATGATCGCCGCCTACACCGCCGCCCTGGT 

GTCCGGCACCGCCACCGCCGGCTGGACCTTCGGCGCCGGCGCCGCCCTGCAGATCCCATT 

CGCCATGCAGATGGCCTACCGCTTCAACGGCATCGGCGTGACCCAGAACGTGCTGTACGAG 

AACCAGAAGCAGATCGCCAACCAGTTCAACAAGGCCATCTCCCAGATCCAGGAGTCCCTGA 

CCACCACCTCCACCGCCCTGGGCAAGCTGCAGGACGTGGTGAACCAGAACGCCCAGGCCC 

TGAACACCCTGGTGAAGCAGCTGTCCTCCAACTTCGGCGCCATCTCCTCCGTGCTGAACGA 

CATCCTGTCCCGCCTGGACAAGGTGGAGGCCGAGGTGCAGATCGACCGCCTGATCACCGG 

CCGCCTGCAGTCCCTGCAGACCTACGTGACCCAGCAGCTGATCCGCGCCGCCGAGATCCG 

CGCCTCCGCCAACCTGGCCGCCACCAAGATGTCCGAGTGCGTGCTGGGCCAGTCCAAGCG 
CGTGGACTTCTGCGGCAAGGGCTACCACCTG 
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SEP ID NO: 26: SARs Spike glycoprotein Fragment IV protein sequence wjthout the N-linked 
glvcosvlation sites (678 amino acids, encoded bv SEQ ID NO: 25) : 

VLYNSAFFSTFKCYGVSATKLNDLCFSNVYADSFWKGDDVRQIAPGQTGVIADYNYKLPDDFMG 

CVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCYWPLNDYG 

FYTTTGIGYQPYRVWLSFELLNAPATVCGPKLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPF 

QQFGRDVSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNAASEVAVLYQDVACTDVSTAIHADQ 

LTPAWRIYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSQKSIVAYTMSL 

GADSSIAYSANTIAIPTNFAISITTEVMPVSMAKTSVDCNMYICGDSTECANLLLQYGSFCTQLNRA 

LSGIAAEQDRNTREVFAQVKQMYKTPTLKYFGGFNFAQI LPDPLKPTKRSFI EDLLFN KVTLADAG 

FMKQYGECLGDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPF 

AMQMAYRFNGIGVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQDWNQNAQALNTLV 

KQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMSE 
CVLGQSKRVDFCGKGYHL 
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